1998 Superoutburst of the Large- Amplitude 
SU UMa-Type Dwarf Nova WX Ceti 



O 
(N 



Taichi Kato, and Katsura Matsumoto 
Department of Astronomy, Kyoto University, Sakyo-ku, Kyoto 606-8502 
tkato@kusastro.kyoto-u. ac.jp, katsura@kusastro.kyoto-u. ac.jp 
Daisaku NOGAMI 
Hida Observatory, Kyoto University, Kamitakara, Gifu 506-1314 
nogami@kwasan.kyoto-u.ac.jp 
Koichi MORIKAWA 
468-3 Satoyamada, Yakage-cho, Oda-gun, Okayama 714-1213 
. koichiQmorikawa.org 

and 

Seiichiro KlYOTA 

^ ■ Variable Star Observers League in Japan (VSOLJ), 1-401-810 Azuma, Tsukuba, Ibaraki, 305-0031 

, skiyota@nias.affrc.go.]p 

O ' (Received 2001 June 11; accepted 2001 July 11) 

Abstract 

We observed the 1998 November superoutburst of WX Get, a dwarf nova originally proposed as a WZ 
Sge-like system. The observation established that WX Get is an SU UMa-typc dwarf nova with a mean 
\ superhump period of 0.05949(1) d, which is 2.1% longer than the reported orbital period. The lack of early 

Cn| ' superhumps at the earliest stage of the superoutburst, the rapid development of usual superhumps, and the 

\ possible rapid decay of late superhumps seem to support that WX Get is a fairly normal large-amplitude 

SU UMa-type dwarf nova, rather than a WZ Sge-type dwarf nova with a number of peculiarities. However, 
a period increase of superhumps at a rate P/P ~ +8.5±1.0 x 10^^ was observed, which is one of the 
largest P/P ever observed in SU UMa-type dwarf novae. A linear decline of light, with a rate of 0.10 mag 
' d~^j was observed in the post-supcroutburst stage. This may be an exemplification of the decay of the 

viscosity in the accretion disk after the termination of a superoutburst, mechanism of which is proposed 
Q ' to explain a variety of post-superoutburst phenomena in some SU UMa-type dwarf novae. 

V-^ \ Key words: accretion: accretion disks — stars: cataclysmic variables — stars: dwarf novae — stars: 

C/3 . oscillations — stars: individual (WX Geti) 

1. Introduction see also tejcite.dowSlDownes and 

■ Margon(1981) ([citeJcite.dowSlDownes and 

H \ Dwarf novae are a class of cataclysmic variables (GVs), Margon(1981)) and te]cite.odo910'Donoghue 

which are close binary systems consisting of a white et al.(1991) ([citc]citc.odo910'Donoghue ct al.(1991))]. 

dwarf and a red dwarf secondary transferring matter via tc]cite.bai79Bailcy(1979) ([cite]cite.bai79Bailey(1979)) 

the Roche lobe overflow. The resultant accretion disk lists two dwarf novae, WX Get and UZ Boo, which show 

around the white dwarf is susceptible to various kinds of very infrequent and large-amplitude outbursts, similar to 

instabilities, and is a source of a rich variety of activities those observed in WZ Sge. WZ Sge, itself, has a number 

in GVs. The two most relevant instabilities are thermal of peculiar properties (e.g. the longest observed recur- 

and tidal instabilities, which arc responsible for dwarf rence time of 33 years and the lack of normal outbursts) 

nova-type outbursts and superhumps, respectively [see among dwarf novae. The WZ Sge-type phenomenon has 

te]cite.osa960saki(1996) ([cite]cite.osa960saki(1996)) been a long-standing problem, and several hypotheses 

for a review]. Systems having both low mass-transfer have been proposed. Two historically representative ones 

rates (M) and low mass ratios (g = M2/M1) are sus- are te]cite.osa950saki(1995) ([cite]cite.osa950saki(1995)) 

ceptible to both thermal and tidal instabilities, and are and te]cite.las95Lasota et al.(1995) ([cite]cite.las95Lasota 

called SU UMa-type dwarf novae [for a recent review of et al.(1995)); the former assumed extremely low 

SU UMa-type stars and their observational properties, see quiescent viscosity, and the latter assumed the evap- 

te]cite.war95Warner(1995) ([cite]cite.war95Warner(1995))]. oration of the inner disk. Modern views on these 

Among SU UMa-type dwarf novae, there theoretical models can be found in te]cite.mcy98Meyer- 

exists a smaU subgroup of WZ Sge- Hofmeister et al.(1998) ([cite]cite.mey98Meyer- 

type dwarf novae [originally proposed by Hofmeister et al.(1998)) and te]cite.min98Mineshige 

te]cite.bai79Bailey(1979) ([citc]cite.bai79Bailey(1979)); etal.(1998) ([cite]cite.min98Mineshige et al.(1998)). Since 
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WX Get was selected as one of two relatives to WZ Sge by followed in detail by the present observation. 
te]cite.bai79Bailey(1979) ([cite]cite.bai79Bailey(1979)), 

this star has been receiving much attention. 2. Observations 

te]cite.odo910'Donoghue ct al.(1991) ([cite]cite.odo910'Donoghuc 



et al.(1991)) observed the 1989 June superout- 
burst of WX Get, and detected super humps with 
a period of ^80 m. te]cite.odo910'Donoghuc 
et al.(1991) ([cite]cite.odo910'Donoghue et al.(1991)) 
argued, from a similarity of photometric and spec- 
troscopic features of WX Get to other SU UMa- 
type dwarf novae, that there is no clear reason to 
retain the distinction between WZ Sge-type stars 
and other SU UMa-typc dwarf novae. However, 
even if the argument by te]cite.odo910'Donoghue 
et al.(1991) ([cite]cite.odo910'Donoghue et al.(1991)) 
against the clear observational separation of WZ 
Sge-type dwarf novae and SU UMa-type dwarf 
novae is partly supported by recent observations 
of other stars (e.g. 000 [cite]cite.nog96Nogami 
et al.(1996); 000 [cite]cite.babOOBaba et al.(2000)), 
the 1989 June superout burst of WX Get was observed 
only under unfavorable seasonal condition, which 
made any detailed observation and analysis difficult. 



The GGD observations were carried out at three ob- 
servatories: Kyoto, Tsukuba, and Okayama. The Kyoto 
observations were done using an unfiltered ST-7 camera 
attached to the Meade 25-cm Schmidt-Gassegrain tele- 
scope. The exposure time was 30 s. The images were dark- 
subtracted, flat-fielded, and analyzed using the Java"^^- 
bascd aperture and PSF photometry package developed 
by one of the authors (TK). The Tsukuba observations 
were done using an i?c filtered Bitran BT-20 camera at- 
tached to the Meade 25-cm Schmidt-Gassegrain telescope. 
The exposure time was 60-180 s. The images were ana- 
lyzed using the MIRA A/P aperture photometry package. 
The Okayama observations were made using a T^-filtered 
ST-7 camera attached to the Meade 25-cm Schmidt- 
Gassegrain telescope. The exposure time was 15-20 
s. The images were analyzed using a microcomputer- 
based aperture photometry package originally developed 
by one of the authors (TK) and improved by KM. All 
observatories used GSG 5851.965 (Tycho-2 magnitude 



te]cite.men94Mennickent(1994) ([cite]cite.men94Mennickent(ff991())59±0.05, S - U=+0.67±0.09) as the primary corn- 



performed a radial-velocity study in quiescence, and ob- 
tained a most probable orbital period (Porb) of 79.16(4) 
min. te]cite.kat95Kato(1995) ([cite]citc.kat95Kato(1995)) 
performed GGD photometry of the 1991 superoutburst, 
which again occurred in an unfavorable seasonal con- 
dition, and found that the rate of decline remarkably 
slowed down during the latter course of the superoutburst. 
te]cite.kat95Kato(1995) ([cite]cite.kat95Kato(1995)) sug- 
gested some similarities to superoutbursts of WZ 
Sge, itself. More recently, teJcite.rogOlRogoziecki and 
Schwarzenberg-Gzerny (2001) ( [cite] cite . rogO 1 Rogoziecki 
and Schwarzenberg-Gzerny(2001)) observed WX 
Get in quiescence, and obtained a photometric 
period of 0.05827(2) d, which is in good agree- 
ment with the spectroscopic orbital period by 



parison star, whose constancy was confirmed using sev- 
eral fainter check stars in the same GGD images. The 
magnitudes of WX Get were determined relative to GSG 
5851.965. Barycentric corrections to observed times were 
applied before the following analysis. A failure of the clock 
adjustment was found in the Kyoto November 18 observa- 
tion. A retrospective fine adjustment was made by maxi- 
mizing the cross-correlation with the simultaneously taken 
Tsukuba data. The zero-point accuracy of the observed 
times of the Kyoto November 18 data is thus considered 
to be '^l m. 

Since each observer used a different filter, we first added 
a constant to each set of observations in order to obtain a 
common magnitude scale, which was adjusted to the most 
abundant Kyoto data. The constants were chosen to max- 



te]cite.men94Mennickent(1994) ([cite]cite.men94Mennickent(iii9iM))he cross-correlation after the correction (table 1). 



teJcite.rogOlRogoziecki and Schwarzenberg- 

Gzerny(2001) ([citeJcite.rogOlRogoziecki and 

Schwarzenberg-Gzerny(2001)) further noted that the 
orbital light curve showed alternations between single- 
and double-hump profiles, as in WZ Sge in quiescence. 
These observations have thus shown some degree of 
resemblance to WZ Sge in certain aspects. Since all of 
the available observations during previous superoutbursts 
only covered limited stages of superoutbursts, further 
observations of a superoutburst in a more favorable 
condition, which is expected to provide a more discrim- 
inative information about its suggested WZ Sge-type 
nature, have long been waited. The 1998 November 
superoutburst (000 [cite]cite.stu98Stubbings(1998)) was 
such a long- waited outburst. The initial detection by 
te]citc.stu98Stubbings(1998) ([citc]citc.stu98Stubbings(1998))utbursti) 
was done on 1998 November 10, at a visual magnitude 



Since outbursting dwarf novae are known to have colors 
close to B — V = 0, the difference in the systems would 
not significantly affect the following period analysis. The 
log of observations is given in table 2. Nightly averaged 
magnitudes listed in the table are corrected by constant 
offsets in table 1. 



3. 

3.1. 



Results 

The Outburst Light Curve 



The resultant light curve of the outburst is shown in 
figure 1. The light curve shows a long-lasting, slowly 
fading plateau phase, which is characteristic of an SU 
UMa-type superoutburst. The plateau phase lasted un- 
til 1998 November 24 (14 d after the detection of the 
The object then started fading quickly, and 



This detection of the outburst can bo approximately read as 
of 11.8, and our observation started within 1 d of the the start of the outburst, with an uncertainty of 1 d. 

initial detection. The overall course of the outburst was 
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Table 1. Magnitude offsets added to each set of observa- 
tions. 

Date (1998) OM^JftltYg g»eintu«3gsukuba data 



Table 2. Log of observations. 



November 11 
Noyember 12 
JMvertibet 13 
^Lovfii^r 14 
^fovem^r 15 
o^fovem^r 17 
I^fovemBter 18 
I'lovember 19 
^fovember 20 
"■^loveniber 24 
^fovember 25 



-0.011 
-0.029 



D3 

a 



to 



o 
o 



-01.292 
-0.310 
-0.337 



-0.199 



+0.051# 
-0.04f» 
-O.qjJ" 

-0.072 
-(#121 

jr. 10 4 




Fig. 1. Light curve of the 1998 superoutburst of WX Get. 
The zero point corresponds to magnitude 10.59, on a system 
close to Re. 



reached the post-outburst state on November 29, about 
~2 mag above the quiescence. The object showed a 
gradual fade lasting until the end of the observation on 
December 10 (30 d after the detection of the outburst). 
Such a long, fading tail is considered as a relatively com- 
mon, but not always exclusive, feature of WZ Sge-type 
stars (000 [citc]citc.kat97Kato et al.(1997)). 

3. 2. Superhumps 

Figure 2 shows an enlargement of the early part of the 
light curve. On the first night (November 11), the object 
showed little variation. On the next night (November 12), 
prominent superhumps developed. 

We applied the Phase Dispersion Minimization (PDM) 
method (000 [cite]cite.ste78Stellingwerf(1978)) to all of 
the data between 1998 November 12 and 25, after remov- 
ing the slow trends of decline, and after prewhitening 
for slow variations with frequencies smaller than 2 d~^. 
The resultant theta diagram is shown in figure 3. The 
signal at the frequency 16.81 d~^ corresponds to the 
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^ Magnitude relative to GSC 5851.965, corrected 
for table 1. 

Standard error of averaged magnitude. 
" Exposure time (s). 
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Fig. 2. First three nights of the 1998 superoutburst of WX 
Get. Prominent superhumps appeared on the second night of 
the observation (1998 November 12). 



period 



mean supcrhump period (-Psh) of 0.05949(1) d. A slight 
asymmetry of the signal in the PDM analysis is mostly 
attributable to the asymmetry of the window function. 
The resultant superhump period gives a fractional 
superhump excess (e = Psu/Porh — 1) of 2.1% against 
te]cite.men94Mennickent(1994) ([cite]cite.mcn94Mennickcnt(1994)) 
and teJcite.rogOlRogoziecki and Schwarzenberg- i- 
Czerny(2001) ([citeJcite.rogOlRogoziecki and 

Schwarzenberg-Czerny(2001)). Figure 4 shows the 
averaged profile of superhumps. The phase zero is taken is 
as BJD 2451129.952 (1998 November 12.452 UT). | 

Figure 5 shows nightly averaged profiles of superhumps. b 
The superhumps quickly grew in amplitude, and slowly 
decayed. The shifts of the superhump maxima toward 
negative phases represent the O — C variation described 
in subsection 3.4. The superhumps became less prominent 
after ~ 8d of the appearance of superhumps, but the am- 
plitude grew again near the terminal stage of the superout- 
burst plateau. Such a regrowth of superhumps at the later 
stage was also observed in a large-amplitude SU UMa- 
type dwarf nova, V1028 Cyg, which teJcite.babOOBaba 
et al.(2000) ([citejcitcbabOOBaba et al.(2000)) considered t 
as an intermediate object between usual SU UMa-type 
dwarf novae and WZ Sge-type stars. 
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Fig. 3. Period analysis of superhumps in WX Get. The anal- 
ysis was done for the d^a^ between 199^ November 12 and 
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Fig. 4. Phase-averaged light curve of WX Get superhumps. 
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Fig. 5. Evolution of WX Get superhumps. 
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3.3. Early Superhumps? 

All of the supcroutbursts of wcU-obscrvcd WZ Sge-type 
dwarf novae show scmi-pcriodic modulations at the ear- 
liest stage of a superoutburst (000 [cite]cite.kat96Kato 
et al.(1996); 000 [cite]cite.mat98Matsumoto et al.(1998); 
000 [cite]cite.kat98Kato et al.(1998)), which have the 
same, or extremely close, periods to Porb- These 
modulations are called "early superhumps" (e.g. 000 
[cite]cite.kat98Kato et al.(1998) '^). Although the ori- 
gin of these modulations is not still perfectly under- 
stood, the exertion of a tidal instability on the accretion 
disk reaching the 3:1 resonance (the resonance respon- 
sible for the tidal instability) during the long quiescent 
states of WZ Sge-typc stars is a promising explanation 
(000 [cite]cite.mey98Meyer-Hofmeister et al.(1998); 000 
[cite]cite.min98Mineshige et al.(1998)). The presence of 
early superhumps can thus be considered to be one of the 
photometric criteria for WZ Sge-type stars. The data on 
November 11 (the first day of the observation) were exam- 
ined. After removing the linear trend, the data were ana- 
lyzed using the PDM. No significant signals were detected 
close to Porb or PsH- Figure 6 shows the phase-averaged 

^ This feature is also referred to as "orbital" superhumps 
or outburst orbital hump (000 [cite]cite.patetal98Patterson 
et al.(1998)). 



Fig. 7. O — C diagram of superhump maxima. The parabolic 
fit corresponds to equation 2. 

light curve of the November 11 data at the reported Porb- 
No clear periodic signal was detected at this period. The 
upper limit of "early superhump" -type modulations was 
0.03 mag. 

3.4. O-C Changes 

We extracted the maxima times of superhumps from 
the light curve by eye. The averaged times of a few to 
several points close to the maximum were used as repre- 
sentatives of the maxima times. Thanks to high signal- 
to-noise, densely sampled data, the errors of the maxima 
times are usually less than ~0.002 d. The resultant super- 
hump maxima are given in table 3. The values are given 
to 0.0001 d in order to avoid the loss of significant dig- 
its in a later analysis. The cycle count (E) is defined as 
the cycle number since BJD 2451129.953 (1998 November 
12.453 UT). A linear regression to the observed super- 
hump times, disregarding late superhumps (discussed in 
the next 3.5), gives the following ephemeris: 

BJD(maximum) 2451129.9502 + 0.0594945£;. (1) 

Figure 7 shows the {O — C) 's against the mean super- 
hump period (0.05949 d). The diagram clearly shows the 
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Table 3. Times of super hump maxima. 
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increase in the super hump period between E ^ Q (1998 
November 12) and E = 140 (November 20, 10 d after the 
outburst detection). This interval corresponds to the su- 
peroutburst plateau. The times of the superhump maxima 
in this interval can be well represented by the following 
quadratic equation: 

BJD(maximum) = 2451129.9558(10) + 0.059169(39)^; 

+ 2.52(29) X 10"^£;2. (2) 

The quadratic term corresponds to P = +5.0±0.6 x 
10"^ d cycle-\ or P/P = -h8.5±1.0 x 10"^ which is 
one of the largest period derivatives ever observed in 
all SU UMa-type dwarf novae (000 [cite]cite.kat98Kato 
et al.(1998)). 

3.5. Late Superhumps 

During the final stage of a superoutburst and the 
subsequent post-superoutburst stages, some SU UMa- 
type dwarf nova show modulations having approxi- 
mately the same period as Porb, but having a max- 
imum phase of ~0.5 offset from those of usual su- 
perhumps. This phenomenon is called "late super- 
humps" (000 [cite]cite.hae79Haefner et al.(1979); 000 
[cite]cite.vog83Vogt(1983); 000 [cite]cite.vanderwoe88van 
der Woerd et al.(1988)). Figure 8 shows the nightly aver- 
aged profiles of variations. The time of phase zero and the 
period (Psh) used in folding are the same as in figure 5. 
Note that the vertical scales are different between the pan- 
els. The relatively large error bars are a result of the faint- 
ness of the object. Superhumps at normal phases (around 
phase = 0) persisted on November 23, but became weaker 
on the next night. The signal became slightly stronger on 
November 25 (the rapid decline stage). A phase reversal 
was clearly observed on November 26, corresponding to 
the appearance of late superhumps. The signal likely per- 
sisted until November 29, but became weaker and more 
irregular on subsequent nights. 

4. Discussion 

4-.1. Superhump Period Excess 

The present observation provides a superhump period 
of 0.05949(1) d (average), best determined in the long 
research history of WX Get. This period corresponds 
to a fractional superhump excess of (e) 2.1%. This 
value is moderately small among SU UMa stars (cf. 
000 [cite]cite.pat98Patterson(1998)), but is substan- 
tially larger than those of some of well-established 
WZ Sge-type dwarf novae: WZ Sge, e = 0.8% (000 
[cite]cite.pat81Patterson et al.(1981)); AL Com, e = 1.0% 
(cf. 000 [cite]cite.nog97Nogami et al.(1997) for a com- 
prehensive summary). Some WZ Sge-type dwarf novae 
(HV Vir, e = 2.0% (000 [cite]cite.kat01Kato et al.(2001)); 
EG Cnc [controversy exists; te]cite.kat97Kato 
et al.(1997) ([cite]cite.kat97Kato et al.(1997)) 
gives e = 2.7% while tc]cite.patetal98Patterson 
et al.(1998) ([cite]cfte.patetal98Patterson et al.(1998)) 
suggests e=0.7%], however, seem to have similar e to 
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Fig. 8. Phasc-avcragcd light curve of WX Get superhumps, 
after the final stage of the supcrout burst. 

that of WX Get. Both analytical analysis (e.g. 000 
[cite]cite.osa850saki(1985)) and numerical simulations 
(e.g. 000 [cite]cite.mur98Murray(1998)) suggest that e is 
a good measure of the binary mass ratio q. With this 
regard, WX Get is expected to have an intermediate 
binary parameters between (extreme) WZ Sgc-typc dwarf 
novae and SU UMa-type dwarf novae. 

4-2. Early Superhumps 

As described in subsection 3.3, the existence of early su- 
perhumps is one of the diagnostic features of WZ Sge-type 
dwarf novae. In the present observation of WX Get, no 
evidence of early superhumps was observed. Even if the 
true maximum of the present superoutburst was missed by 
a day (only 1-d observational gaps existed before the out- 
burst detection), the disappearance of early superhumps 
within two day from the start of the outburst makes a clear 
contrast to the week-long persistence of early superhumps 
in a WZ Sge-type star, AL Gom (Ishioka et al.. in prepara- 
tion). Both the lack of a clear signal of early superhumps 
and the quick evolution of usual superhumps (subsection 
3.2) are against the interpretation of WX Get as a WZ 
Sge-type dwarf nova. A similar evolution of superhumps 
was also observed in V1028 Cyg (000 [citeJcite.babOOBaba 



et al.(2000)), a star which showed intermediate properties 
between the usual SU UMa-type dwarf novae and WZ 
Sge-type stars. 

As introduced in subsection 3.3, recent theoretical stud- 
ies suggest that the work of tidal instability during the 
long quiescence of WZ Sge-type dwarf novae is essential 
for the appearance of early superhumps. It is not surpris- 
ing that early superhumps are the most discriminative fea- 
ture of WZ Sge-type dwarf novae, since the long-lasting, 
large-amplitude superoutbursts of WZ Sge-type dwarf no- 
vae arc regarded as a necessary consequence of a combina- 
tion of low mass-transfer rates and the effective removal of 
the innermost accretion disk, which leads to an expansion 
of the accretion disk, eventually reaching the tidal insta- 
bility (000 [cite]cite.mey98Meyer-Hofmeister et al.(1998); 
000 [cite]cite.min98Mincshige et al.(1998)). From the lack 
of a clear signature of early superhumps, we consider WX 
Get to be a fairly normal SU UMa-type dwarf nova with 
a large outburst amplitude, rather than a WZ Sge-type 
dwarf nova. 

4-3. Period Changes 

As shown in subsection 3.4, WX Get showed a clear in- 
crease of the superhump period during the plateau stage 
of the superoutburst. Only a limited number of SU UMa- 
type dwarf novae are known to have such positive period 
derivatives (cf. 000 [cite]citc.kat98Kato et al.(1998); 000 
[citeJcite.babOOBaba et al.(2000) and references therein). 
Since most of these systems are short Porb systems, there 
has been a suggestion that low q and/or low M are re- 
sponsible for the phenomenon (000 [cite]cite.kat98Kato 
et al.(1998)). Recent discoveries of zero to marginally pos- 
itive P systems (V725 Aql: 000 [cite]cite.uem01Uemura 
et al.(2001); EF Peg: Matsumoto et al, in preparation) in 
long Porb systems more support that low M is more re- 
sponsible for the phenomenon. [Note, however, the pecu- 
liar, relatively high M system V485 Gen is also known to 
show a positive P (000 [cite]cite.ole9701ech(1997)). This 
may be an indication of the limit of our understanding 
of this phenomenon] . Although a positive P is frequently 
met in WZ Sge-type systems, this may not be considered 
as a diagnostic feature. 

4- 4- Late Superhumps 

In recent examples of well-observed WZ Sge-type 
stars (EG Gnc and AL Gom), late superhumps (sub- 
section 3.5) were observed to persist for more than 
tens of days after the termination of the main su- 
peroutburst (000 [cite]cite.kat97Kato et al.(1997); 
000 [cite]cite.patetal98Patterson et al.(1998); 000 
[citc]cite.nog97Nogami et al.(1997)). Although the detec- 
tion in the present observation was limited because of the 
faintness of the object, a clear decay of late superhumps 
within 4 d of the termination of the superoutburst (figure 
8) suggests that large-amplitude late superhumps rather 
quickly decayed in this system. The time scale of the de- 
cay is roughly comparable to those in usual SU UMa-type 
dwarf novae (000 [cite]cite.hae79Haefner et al.(1979)). 
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The origin of late superhumps is proposed to be mod- 
ulation of the properties of a precessing accretion disk 
at the stream impact point (000 [cite]cite.hes92Hcssman 
et al.(1992)). While it is not still clear why this effect 
persists longer in WZ Sge-type dwarf novae, a low M 
may be responsible for delaying circularizing of the disk, 
resulting in a persistence of the precessing accretion 
disk. This may not be a direct discriminating feature of 
WZ Sge-type dwarf novae, but apparently needs to be 
examined in larger samples. 

4-.5. Quiescent Humps 

te]cite.rog01Rogoziecki and Schwarzenberg- 
Czerny(2001) ([citeJcite.rogOlRogoziccki and 

Schwarzenberg-Czcrny(2001)) noted that the orbital 
light curve showed alternations between single- and 
double- hump profiles. teJcite.rogOlRogoziecki and 
Schwarzenbcrg-Czerny (2001) ( [cite] cite . rogO 1 Rogoziecki 
and Schwarzenberg-Czerny(2001)) discussed the resem- 
blance of this phenomenon with the similar alternations 
of humps in quiescent WZ Sge. Since the present 
work more strongly supports that WX Get is a rather 
normal SU UMa-type dwarf nova with a large outburst 
amplitude, rather than an extreme WZ Sge-type star, 
such alternations of hump profiles in quiescence may 
not be a discriminative feature of WZ Sge-type dwarf 
novae. The presence of double humps may be bet- 
ter explained by the "reversed hot spot" hypothesis by 



tion disk (000 [cite]cite.gam98Gammie and Menou(1998)). 
WX Get showed a slow fading after the superoutburst (fig- 
ure 1). This phenomenon may be an exemplification of 
a gradual decay of the disk viscosity, which determines 
the luminosity of the disk. Following teJcite.osaOlOsaki 
et al.(2001) ([cite]cite.osa01Osaki et al.(2001)), we sus- 
pect that the ignition of thermal instability accidentally 
failed to occur under competition with the decay of vis- 
cosity in the present post-superout burst state of WX Get. 
The post-superoutburst decline of WX Get was almost 
perfectly linear (exponential), with a rate of 0.10 mag 
d~^. Interestingly, this rate of decline is almost perfectly 
identical with the mean rate of decline (0.10 mag d^^) 
during the plateau stage. Although this coincidence may 
be merely accidental, this may suggest the existence of a 
time scale for the decay of the disk viscosity related to the 
decay of the superoutburst plateau. 

5. Conclusion 

We observed the 1998 November superoutburst of WX 
Get, a dwarf nova which had been proposed to be a re- 
lated system to the peculiar dwarf nova WZ Sge. The 
observation established that WX Get is an SU UMa-type 
dwarf nova with a mean superhump period of 0.05949(1) 
d. This period is 2.1% longer than the reported orbital 
period. This fractional superhump excess lies between 
those of extreme WZ Sge-type systems and those of other 



te]cite.men94Mennickent(1994) ([cite]cite.men94Mennickent(^¥9i)5^a-type systems. The lack of early superhumps 

at the earliest stage of superoutburst, together with the 
rapid development of usual superhumps, seems to disqual- 
ify WX Get as being a WZ Sge-type dwarf nova. A period 
increase of superhumps with P/P = -|-8.5±1.0 x 10~^ 
was observed during the superoutburst plateau. This is 
one of the largest P/P ever observed in SU UMa-type 
dwarf novae. Although there was no evidence of a post- 
superoutburst rebrightening, a linear decline, with a rate 
of 0.10 mag d~^, was observed in the post-superoutburst 
stage. This may be an exemplification of the proposed 
decay of quiescent viscosity following the superoutburst. 



[see also te]cite.men99Mennickent 

et al.(1999) ([cite]cite.men99Mennickent et al.(1999)) for 
an example of changing hump profiles in a low M dwarf 
nova] . 

4-6. Rebrightening and the Late Decay Stage 

There was no indication of a post-superoutburst re- 
brightening, which is often associated in short Porb SU 
UMa-type dwarf novae, especially in WZ Sge-type dwarf 
novae (cf. 000 [cite]cite.kat98Kato et al.(1998)), both in 
our observations and in visual observations reported to 
the VSNET GoUaboration^. 

The origin of post-superoutburst rebrightening in large- 
amplitude SU UMa-type dwarf novae was proposed to 
be a reflection of cooling wave in the accretion disk 
(000 [cite]cite.how95Howell et al.(1995)). A more re- 
cent explanation includes the work by te]cite.osa970saki 
et al.(1997) ([cite]cite.osa970saki et al.(1997)), who 
assumed that the quiescent viscosity of the accre- 
tion disk is somehow maintained higher following a 
superoutburst than in quiescence. teJcite.osaOlOsaki 
et al.(2001) ([cite]cite.osa01Osaki et al.(2001)) further 
succeeded in reproducing a variety of post-superoutburst 
rebrightenings - from no rebrightening to multiple re- 
brightenings - by considering the competition between the 
thermal disk instability and the recently discovered mech- 
anism of a decay of MHD turbulence under the condition 
of the low magnetic Reynolds numbers in the cold accre- 

^ (http:/ /www. kusastro.kyoto-u.ac.jp/vsnct/). 
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